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Why SAR?
Optical: Visible to Infrared SAR: Active Microwave



Optical vs. SAR

TerraSAR-X -Indianapolis

07/01/ 2007 
QuickBird - Indianapolis

07/01/ 2007 



Synthetic Aperture Radar Applications
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ENVI SARscape



ENVI SARscape Analytics



Ship Detection
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Ship Detection with AIS

AIS (Automatic Identification 
Systems) documentation for 

ships can be used with the ship 
detection tool

Greenland
Radarsat-2 data
SAR & AIS matching
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The Ever Given Blockage

151 ships detected from Sentinel-1 data 25th March 2021



Coherence Change Detection



VIS OVERVIEW 13

SAR Change Detection



Activity Monitoring: Change Detection

Coherent change detection over 

Burning Man Festival

Black Rock Desert, NV, USA

R: Coherence

G: Average backscatter

B: Difference in backscatter 

between pre (2018-06-08) and 

during (2018-08-31)

Burning Man Festival, NV, USA





Using SAR to Track Movement

• Two methods can be used, Persistent Scatterers (PS) or Small 
BAseline Subsets (SBAS).

• PS can be used in cases that are 
showcasing linear behavior, in 
areas of urban or non-urban regions
(such as outcrops) that have 
persistent reflectors.

• SBAS is used with non-linear 
behavior (can be modeled as 
quadratic or cubic) and can be 
used with lower coherence areas.



Highway 36 Collapse

• July 12, 2019, a large crack began to spread across Eastbound 
lanes of Highway 36 near Church Ranch, Broomfield CO.



SBAS: Processing



Vertical Movement
Vertical displacement over the region around the Highway 36 collapse. 



Vertical and Horizontal Movement

Horizontal vs vertical movement 
have very different stories.

Within the timeline, the area 
around the highway has been 
moving towards Church Hill Lake 
continually. As such we would need 
a much longer time period to see 
any major changes.

The vertical movement, however, 
has an obvious change that occurs 
around late May (which had over 4 
inches of rain) and a sharp decline 
directly afterwards. 



PSI - Mina Mar Azul (Vale)
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PSI – Forquilha I
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PSI – Mina de Gongo Soco (overview)
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